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Specification 

Title of the Inyention 

Eiectroii Microscope 

What is claimed is: 

1. An electron microscope comprising: 

a plurality of secondary electron beam generators disposed in an electron 
beam passage; and 

a device for detecting secondary electrons emitted when electron beams 
transmitted through a sample pass through each of said secondary electron beam 
generators. 

2. The electron microscope according to claim 1, characterized in that the 
same is constituted such that, by applying an electrical potential to each of said 
secondary electron generators^ the secondary electrons generated from each of the 
secondary electron generators are not caught by tlie aii^acent secondary electron 
generator. 
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Detailed Descfiption of the Inyentton 

The present invention relates to an tmproTement of a high energy electron 
beam detector suitable for an electron microscope, in particular a transmission type 
scanning electron microscope. 

In Fig. 1 is illustrated the configuration of a prior art electron beam 
detector used in the transmission type scanning electron microscope. In this 
figure, an electron beam 1 passed through a sample 2 reach a scintillator 3, a part 
of the energy is converted into light, and the resulting light is detected with a 
photomultiplier 4. 

However, when electron beam energy is increased under such a 
configuration as described above, the scintillator is damaged by the electron beams 
because the high energy electron beams directly impinge upon the scintillator, with 
the result that a light emitting efficiency is reduced and so its lifetime is quite short. 

Further, in a certain configuration as shown in Fig, 2, a secondary 
electron generating plate 5 is disposed between the scintillator 3 and the sample 2. 
In this case, when the high energy electron beam 1 impinges upon the secondary 
electron generating plate 5, the secondary electron generated at that time is guided 
to the scintillator 3 to emit light so that damage of the scintillator is prevented. 

However, a secondary electron generating efficiency depends on incident 
electron beam energy and the highest efficiency can be attained in general under a 
state where the energy of incident electron beams is about 200 to 300 V while the 
efficiency is remarkably reduced at an energy of 100 KV or more. Accordingly, 
under such a constitution as above, although the damage of the scintiUator can be 
prevented, this configuration may produce a disadvantage that a detecting 

♦ 

efficiency for electrons is deteriorated. 
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In order to eliminate such disadvantages as above, the present invention is 
characterized in that a plurality of secondary electron generators are disposed 
along the electron beam passage in a proper spaced-apart relation so that an 
electric field is applied to ihe secondary electrons generated from each of the 
secondary electron generators to detect them, and further an electrical potential is 
applied to each of the secondary electron generators so that the generated 
secondary electrons are not caught by the adjacent secondary electron generator. 

Referring now to the drawings, a preferred embodiment of the present 
invention will be described as follows* In Fig* 3, a plurality of secondary electron 
generating plates Sa, 5b and 5c are disposed in a passage of the electron beam 1 
transmitted through a sample 2. An electrical potential is applied to each of the 
secondary electron generating plates Sa, 5b and Sc by the DC power supplies 7a 
and 7b. Therefore, the secondary electrons generated are prevented from being 
caught by the adjacent secondary electron generating plates. In addition, an 
electric field is applied by a DC power supply 6 between the plates and the 
scintillator 3 so that the generated secondary electrons efficiently impinges upon 
the scintillator 3. 

Due to the aforesaid constitution^ the electron beam 1 transmits in 
sequence through each of the secondary electron generating plates 5a, 5b and 5c 
and then the secondary electrons 8 are generated from each of them. The 
secondary electrons 8 are caught by the scintillator 7 and converted into light. 
Then, the resulting light is changed into an electrical signal by a photo detector 
such as a photoelectronic multiplier 4. 

As apparent firom the foregoing description, according to the present 
invention, the electron beam transmitted through the sample transmit in sequence 
through a plurality of secondary electron generating plates and the secondary 
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electrons are generated from each of the secondary electron generating plates. As 
a result, the secondary electron generating efficiency is remarkably improved* In 
addition, since the high energy electron beams do not impinge upon the scintillator^ 
a lifetime of the scintillator is remarkably improved* 

Further, if each of the aforesaid secondary electron generating plates is 
heated by a heater and held at a high temperature of about 200^C, contamination 
with the electron beams is reduced and the secondary electron generating efficiency 
can be improved more. 

Brief Description of the Drawings 

Figs. 1 and 2 are schematic views illustrating examples of the prior art 
electronic beam detector. 

Fig. 3 is a schematic view showing the configuration of one preferred 
embodiment according to the present invention. 

1 * * * an electron beam 

2 * * * a sample 

3 * * * a scintillator 

4 * * * a photomultiplier 

Sa'^Sc • • • secondary electron generating plates 
6 ♦ • • a DC power supply 
7a,7b • • • DC power supplies 
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